Exposure to Varying Strain Magnitudes Influences the Conversion of Normal Skin Fibroblasts Into Hypertrophic Scar Cells.
Mechanical strain is a key contributor in the pathogenesis of hypertrophic scarring, whose optimal stretch magnitudes to initiate the differentiation of normal skin fibroblasts into aberrant fibroblasts phenotype remains largely unresolved. Influence of varying cyclic strain magnitudes on cultured human normal skin fibroblasts and its transformation into hypertrophic scar fibroblast-like phenotype is investigated in this study. Cultured fibroblasts isolated from hypertrophic scar and normal skin tissue were subjected to cyclic mechanical stretching under individual 10%, 15%, and 20% strain magnitudes at a frequency of 0.1 Hz for 24 hours. Stretched normal skin fibroblasts demonstrated significantly increased rates of cell proliferation, and also apparently oriented away nearly perpendicular to the applied stretching direction. Interestingly, the applied 10% strains magnitude resulted in a markedly enhanced cell proliferative ability compared with that of 20% strain magnitude. Parameters involving the mechanotransduction signaling, such as integrin β1 and P130Cas, were significantly improved at both mRNA and protein levels in the stretched normal skin fibroblasts, which was demonstrated in a negative magnitude-dependent manner. In addition, 10% strains magnitude triggered the highest expression levels of growth factor TGF-β1 and collagen matrix in stretched normal skin fibroblasts. Collectively, these results indicate that the 10% stretching magnitude, of the 3 strain magnitudes studied, is most effective for triggering the optimal mechanotransduction effects and biological responses inside cultured skin fibroblasts. The demonstrable conversion of normal skin fibroblasts into hypertrophic scar fibroblasts was also observed when 10% stretching magnitude was applied to cultured fibroblasts in vitro.